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I Introduction

Measuring the degree of capita account liberadization is notorioudy difficult. In the economics
literature, most measures of capita controls are qualitative, building on the data assembled by the IMF
and published in its Annual Report on Exchange Arrangements and Exchange Restrictions
(AREAER). Thetypicd measure from this source—congtructed as an on/off indicator of the existence
of rules or regtrictions that inhibit capitd flows—does not offer any indication of the intengity of capita
controls.! In the finance literature, the recent focus has been on dating financid liberdizations and
treating them as one-time events or structural breaks (Bekaert and Harvey, 2000a; Henry, 2000a;
Levine and Zervos, 1998).2

In our view both of these approaches can be refined. Treating liberaizations as events or
structura bresks presupposes that dl liberaizations are smilar in their intensity and speed. We show
that they are not. In particular, athough the experience of each country is different, liberdizationsin
Latin Americawere in genera much faster and much more complete than in emerging Asa. Moreover,
relying on annua measures of capita controls formed from dummy variables giveslittle indication of the
intengty of controls or of changesin redtrictions. We show that a monthly measure that is particularly
smple to congtruct provides accurate pictures of the intengity of controls at apoint in time aswell as
ther evolution through time.

Thereisagreat need for ameasure that captures both the intensity of controls and is available
a afreguency higher than annua for awide range of countries. The monthly measure we proposeis
the ratio of the market capitdizations underlying a country’ s Investable and Globa indices as computed
by the International Finance Corporation (IFC). Theideaissmple. For each emerging market
country, the IFC computes a Globa index (IFCG) that is designed to represent the market. The IFC
aso computes an Investable index (IFCI), designed to represent that portion of the market available to

1 Quinn (1997) isthe one study that attempts to score the intensity of controls using IMF data.
For thorough descriptions of this and other measures of capital controls, see Edison et a. (2001) and
the survey of Eichengreen (forthcoming).

2 Inthis paper, asis cusomary in the internationa finance literature, we use the term financia
liberdization when international financid liberdization (i.e., the opening of capitd markets) would be
more appropriate. For adiscussion of the link between domestic and international financid
liberdization, see Levine (forthcoming).



foreign investors. Hence, the ratio of the market capitdizations of a country’ s IFCI and IFCG indices
is a quantitetive measure of the availability

of the country’ s equities to foreigners, and one minus the retio is a measure of the intengity of capita
controls.

The data underlying our measure have been available for a number of years but have not been
widdly utilized by researchers. A verson of our measure has been used in the literature— by Bekaert
(1995) and Henry (2000a and 2000b) to date stock market liberaizations, and by Bachetta and van
Wincoop (2000) to make the case that liberalizations appear to be gradua—but has not yet been put
forth as a viable measure of capital controls that can be used in empirica work 3

The investability measure we present is narrow, focusing only on restrictions on foreign
ownership of domestic equities. That said, the measure captures the intensity of controls, isreadily
available a amonthly frequency starting in December 1988 for many emerging market countries, lends
itsedf well to empirical analyss of cross-sectiond and time series data sets, and is extremely easy to
compile, piggybacking as it were on the hard work of the IFC#

In some sense our measure can be seen as an extension of the liberaization andys's of Bekaert
and Harvey (2000a) and Henry (20008). Indeed, the initial relaxation of controls shown by our
measure corresponds quite well with the Bekaert-Harvey liberdization date® Our measure provides
additiona information, giving an indication of the extent of the liberdization and its evolution over time.
It shows that financid liberdizations can be graduad—a point dso made in Bekagrt and Harvey
(1995)—which would argue against the use of an event study approach or structural bresk analyss.

3 Recently, Chari and Henry (2001) use firm-level IFC data to examine characteristics of
investable and non-investable firms.

4 Anannud version of the measure can be compiled using information from the annua
Emerging Slock Markets Factbook, published until 1999 by the IFC and thereafter by Standard &
Poor’ s, who took over the maintenance and ownership of the IFC price indices in January 2000. The
Emerging Stock Markets Database is required to compile the monthly measure.

® The liberdization datesin Henry (2000a) are somewhat earlier for some emerging markets,
primarily those for which country funds existed in the mid-1980s.
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Following a detailed description of the methodology in the next section, we present the country-
level measures (Section 111), compare ours with other measures of capital controls (Section 1V), and
briefly discuss some empirica applications (Section V). Findly, Section VI gives concluding remarks

and idess for future research.

Il. TheMeasure

The theory behind our measure of the intengity of capital controlsis straightforward: Theratio of
the market capitdizations of equitiesin the IFC Investable and IFC Globa indices messures the
avallability of a country’s stocks to foreigners. For a given country, the IFCG index is designed to
represent the overall market portfolio. The IFCI index, designed to better represent a portfolio
available to foreign investors, excludes from the IFCG those stocks (or portions of stocks) not available
to foreigners due to ether legd redtrictions or low liquidity.

In this section we discuss in further detail the design of the underlying IFC indices, our measure
of foreign ownership retrictions, and minor adjustments that should be made by researchers when

replicating our measures.

TheIFC Indices

For each emerging market country, the IFC computes two indices. a Globd index thet is
intended to represent the market, and an Investable index, a subset of the Globa index that represents
the portion of the market available to foreigners. We discuss each of these indicesin turn; for amore
complete description of the methodology behind the construction of the IFC indices, see Standard &
Poor’ s (2000), from which our presentation borrows heavily.

All actively traded stocks of domestic companies are candidates for incluson in acountry’s
Globa index. From the set of candidate stocks, a Globa index is constructed to represent atarget 60
to 75 percent of the country’ stota market capitdization and an industrid compaosition smilar to that of
the overal market. Once condtituents are salected, their market capitalizations are adjusted downward

for government ownership and, to avoid double counting, for cross-holdings of other index



condtituents.® Some exceptions to the selection rules are made. For example, if a country’s reported
market capitalization includes alarge amount of shares held by the government, 60 percent market
coverage might not be achievable given the other criteria

Once aGloba index isformed, stocks can be added or deleted through the annual November
review or, in more sgnificant cases, at other times of the year. For example, if astock comesto
market through an initid public offering and has sufficient size and probable liquidity, it will be added
outside the annua review process. Similarly, stocks that are delisted, suspended from trading for a
aufficiently long period, or disappear through a corporate merger may be removed immediately.

The Investable indices are comprised of a subset of the Globa stocksthat are available to
foreign inditutiona investors and pass screens for minimum size and liquidity. Opennessis determined
fird at the market level, based on the ability of foreign investorsto buy and sdll shares and repatriate
capital, capitd gains, and dividend income. Next, the extent of industry, corporate by-law, and
corporate charter limitations on foreign ownership is determined. Based on the market’ s openness and
the stock- and industry-specific limitations, an overal openness factor is calculated. This openness
factor, or the stock’ s “investability”, indicates the portion of the outstanding shares that foreigners may
own, and is gpplied to the stock’ s market capitdization when cdculating its weight in the Investable
index.

For example, consder Thalland's overdl and industry-specific restrictions on foreign
ownership. Asof end-1996 Thailand had foreign ownership limits of 25 percent for financid firms and
49 percent for other companies.” Thus, financid firms, such as Thai Farmers Bank, typicaly entered
Thailand' s IFCI index with a 25 percent weight, as opposed to afull weight in its IFCG index.
Smilarly, Tha firmsin other sectorstypicaly entered its IFCI index with a49 percent weight. Findly,
socksthat are closdy held and essentialy not traded fail the liquidity criterion and have reduced

® Adjustments for cross-holdings and government ownership were first implemented in
November 1996; see discussion below.

" Country-wide and industry-specific foreign ownership restrictions are sometimes reported in
the IMF s AREAER  but this detall is not used in forming the typicd on/off indicator.
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weightsin the IFCI index. For example, as of end-1996 Tha Airways was 80 percent owned by the
Ministry of Finance® As a consequence, its weighting in Thailand’s IFCI index was only 10 percent.

Aswith the Globd indices, some changes are only made at the annual November review,
athough changesin a market’ s openness are dedlt with as they occur, outside the annud review
process. Other changes that can be implemented outside the annud review period include the addition
of new large, liquid stocksto the Investable index and changes in an Investable stock’ sinvestability.
However, a previoudy non-investable stock that is aready in the Globa index and has become
available to foreign investors will only be added to the Investable index during the November
rebaancing.

The Measure

It follows from the above discussion that one minus the ratio of the market capitaizations of a
country’s IFCI and IFCG indices is ameasure of the intensity of its foreign ownership restrictions.
Specificaly, the measure of the level of country i’s foreign ownership redtrictions a timet, FOR, ,, is

MC-IFCI

It

MC-IFCG

It

FOR, " 1& @)

where MC is the market capitdization a timet of country i’sIFCI or IFCG indices. FOR can vary
from zero to one, with zero representing a completely open market with no restrictions, and a value of
one indicating that the market is completely closed. FOR as given by equation (1) is an indicator of the
intensity of a country’s capita controls at a point in time, and is therefore suitable for cross-sectiona
andyss, and over longer periods.

If acountry has a uniform country-wide restriction on foreign ownership of its equities, changes

in the measure given by equation (1) also provides an accurate indication of changes in redtrictions. In

8 Source: Worldscope database.



the more genera case, however, of restrictions that vary across stocks or sectors, changes in market
capitdizations will not necessarily represent changesin redtrictions. In this case, asymmetric shocksto
investable and non-investable stocks could lead to relative price changes that would result in achange
in the ratio of the market capitdizations, even if there were no change in the country’s capita controls.
If, for example, banking sector stocks were not available to foreigners, a pure banking sector shock
would result in achange in the relative price of investable stocks and, hence, achange in the rdative
market capitaizations.

The noise in the monthly measure due to asymmetric shocks to investable and non-investable
gdocksis eadly dedt with by smoothing the measure using the investable and globd price indices. No
knowledge of which sectors are investable or non-investable is needed. Specifically, changesin the
following smoothed measure are free of the effects of asymmetric price shocks:

. MCiIECI / PiI’TCI
FOR , " 1& )

MCiIECG / PiIECG

where P denotes the price indices. Since changesin FOR ; as given by equation (2) are free of relative
price changes arising from asymmetric shocks, they give a more reasonable picture of month-to-month
changesin capita controls. Thus, the firgt difference of this smoothed version is more appropriate for

monthly time serieswork.

Necessary Adjustments

In practice it is desirable to make adjustments to the data before smoothing with equation (2).
These adjusments fal into four categories: (i) extending back IFCI data, (i) redistributing changesin
investahility, (i) usng additiona information on controls, reflected in multi-country indices but not a
gpecific country’s, and (iv) smoothing over one-period spikesin investability. All adjustments are noted
in the gppendix. We briefly discuss examplesin this subsection.



For example, some countries were fully closed to foreign investment until some time during our
sample period. For such countries, no Investable index existed prior to the opening, so we extend
back the IFCI index, with zero market capitdization, to December 1988 to coincide with the starting
date for most of the other countries. Examples are Korea, India, Taiwan, and Zimbabwe, whose
markets opened (dightly) to foreignersin the early 1990s.

Adjustments to the measure were made when an officia change was made but the IFC
announced it would delay adjusting the IFCI index. For example, in May 1997 the Korean
government increased the foreign ownership limit from 20 to 23 percent and announced that another 3
percent increase would take place later in the year. Coinciding with the government’ s announcemernt,
the IFC announced that it would wait until its annua rebaancing of the indices in November to adjust
Kored sinvestable index. Since hdf of the actua change in investability occurred in May, not
November, we distribute haf of the November 1997 change back to May 1997.

Another example of redigtributing changes in investability isin Chile. Chilean law LAN18657
et the foreign ownership limit at 25 percent. Chilean law DL600, implemented in January 1992,
alowed for 100 percent foreign ownership. On the grounds that little investment went through DL 600,
the IFC kept the overdl ownership limit at 25 percent until January 1996, when it increased it to 100
percent, noting that most inflows were coming through DL600 by 1994/95. Not knowing exactly when
to date the switch, we moved the change to 1992, when DL600 was implemented. A reasonable
person with more information could put it anywhere between January 1992 and 1994/95, and possibly
asagradud rather than one time reduction in restrictions.

We use information not included in the country-level indices where appropriate. For example,
when Madaysaindituted gtrict capitd controls in late 1998, the IFC announced that it would continue
to track Maaysa s IFCI index, but that Maaysia s weight in the worldwide Investable index would be
zero. Hence, the market capitdization of Maaysia s IFCI index is not an indication of the capital
controls of late 1998; a better measure is a market capitalization of zero for October 1998 to October
1999.



Findly, we smooth over the occasiond one-period spikesin theratio of the market
capitdizations that dmost surely have nothing to do with changesin capita controls. The procedure we
useisasmple average of the adjacent months.

Another desirable, but less feasible, adjustment is to redistribute changes implemented at the
annua rebaancing to the month the actud change occurred. For example, as noted above, the IFC
indices are reba anced every November to take into account changes in the floats or availability to
foreigners of individua stocks. These changes are typicaly quite smdl, but show up as upward or
downward shiftsin the measure of foreign ownership redrictions. These rebaancings reflect changesin
the availability of a country’s stocks to foreigners, but the changes did not actualy occur in November.
Aswill be shown in the graphs presented in the next section, most of the reba ancings amount to fine
tuning and have avery smal effect on the measure of foreign ownership restrictions. However, in
November 1996, larger methodological changes were implemented when the IFC rebaanced its
Investable and Global indicesto better reflect stocks' free float by removing the effective market
capitaization due to government ownership.® Thislowered the market capitdization of many countries
Globd indices, but changes in countries’ Investable indices varied. For countries with overriding legd
limits on foreign ownership, the reweighting did not affect the Investable index; for such countries the
measure of foreign ownership restrictions decreased. For more open countries, the market
capitdization changes in the Investable and Globd indices were similar; in such countries, the measure

of foreign ownership redtrictions could have increased.

[11. Foreign Ownership Restrictions Since 1988

In this section we present our monthly measure of foreign ownership restrictions for 29
countries. In each figure, we show the measures given by equation (1) and (2). As discussed above,
the firg difference of the smoothed verson (from equation (2)) isfree of relative price shocks and might

be more appropriate for time serieswork. To interpret these graphs, note that the measure of

® This adjustment was carried out in two stages—75 percent in November 1996 and 25
percent in November 1997.



restrictions ranges from zero to one, with closed markets being closer to one, and relaively open ones
being closer to zero. For comparison, we aso show liberalization dates from Bekaert and Harvey
(20004) as vertical linesin the graphs.

Asia

Our measures of foreign ownership restrictions for ten Asian countries—China, India,
Indonesia, Korea, Maaysia, Pakistan, Philippines, Sri Lanka, Taiwan, and Thailand—are presented in
Figures 1(a) - 1(j). A quick scan of the figures shows two important facts.

Firg, regrictionsin Asawereinitidly quite high—as we will show in Figure 2, much higher than
regrictionsin Latin America—but fell over the course of the 1990s in many countries. For example, in
the mid-1990s, the only country that was relaively open was Mdaysia, which had foreign ownership
restrictions only on certain stocks; at that time, other Asian emerging markets had stringent foreign
ownership limits on equities ranging from 10 percent in Taiwan to 49 percent in Indonesia and Thailand.
And while restrictions have fdlen in many Asan countries, Madaysia briefly reindituted controls in 1998,
and the Philippines, India, are Sri Lanka are no more open today than they were in the early 1990s.

Second, the Bekaert-Harvey (henceforth BH) liberalizations (the vertica lines) correspond very
well with theinitid decrease in our restrictions measure in many markets. In particular, the initid
decreasesin redtrictions in Korea, Taiwan, India, and Pakistan coincide exactly with the BH
liberdization date. However, even within Ada, not dl liberdizations are equa. For example, the initia
openings in Korea.and Taiwan were much smaler than in India and Pakistan, which—as we will show
in Figure 2—were much smdler than the liberdizationsin Latin American countries.

While we have made some generd statements, the figures show that each country is different in
the timing, extent, and evolution of its liberdization process. Countries like Korea, Taiwan, Indonesia,
and Thailand were rdatively closed in the early 1990s, gradudly relaxed foreign ownership restrictions
over the course of the 1990s, then greetly relaxed restrictions during the 1997/98 Asian financid crisis.
For these four countries, the initid liberdization was just one rdaively smdl step in the overal
liberdization process. For example, Kored sinitid liberdization wasin January 1992, which



corresponds with the Bekaert-Harvey liberdization date but was quite limited—foreigners could own in
sum only 10 percent of the outstanding shares. Further relaxations took place in the mid-1990s, such
asin July 1995, when the government increased the limits on foreign ownership of Korea Electric and
Pohang Stedl from 8 to 10 percent, and of most other firms from 12 to 15 percent.’® Findly, in 1997,
in an attempt to attract internationa investors, Korea greetly reduced restrictions on foreign ownership.

Other countries, like Indiaand Sri Lanka, are no more open today than they were after their
initid liberdizations. For these countries, liberdization was, at least to date, truly a one-time event.

As noted, the dashed lines in the figures give the best indications of the extent of controls at a
point in time, but are subject to frequent changes due to relative price shocks to investable and non-
investable stocks. In contragt, the solid lines, which are adjusted for these asymmetric shocks, change
only when regtrictions change. For example, for the Philippines, shocks to the banking sector, which is
largdy unavallable to foreign investors, will result in frequent changesin the ratio of the market
capitaizations and frequent movementsin the dashed line. By using the IFCG and IFCI price indicesto
smooth out these changes, we get the solid line, which changes only when restrictions change.

Our measure is not perfect and can be further refined. For example, the sharp decrease in
regrictions in Chinain November 1998 was due to the inclusion of “red chips’ and Chinese stocks
listed in Hong Kong, dl of which are to some extent investable. The effect was alarge increase in
investability; as the market capitaization of both the IFCI and IFCG indices increased, the investability
ratio increased. However, the Chinese H-shares—the only example of stocks listed abroad but
included in a country’ s |FCI index—were listed in Hong Kong prior to November 1998, afew as early
as51993. Thus, amore accurate description of the evolution of foreign ownership restrictionsin China
would be a gradud relaxation from 1993 through 1998, as more companies listed in Hong Kong, rather
than the sharp drop at the end of 1998. The interested reader can, using market capitalization and
price data on the H-shares, recal cul ate the restrictions measure from 1993 to 1998. From end-1998

10 See the time lines discussed in Bekaert and Harvey (2000b) and available on Camphbell
Harvey’ s web site, www.duke.edu/~charvey/Country_risk/couindex.htm for details on liberdizationsin
Korea and many other emerging market countries.
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on, the unadjusted measureis il the best indicator of the leve of redtrictions; the find point suggests
the Chinese market is il about 60 percent closed.

Latin America

In contrast to Asan emerging markets, liberaizationsin Latin America were much more
extengve (Figure 2). Itisquickly evident from the figures that the Latin American countriesin our
sample—Mexico, Argentina, Brazil, Chile, Colombia, Venezuela, and Peru— opened up to foreign
investment far earlier and far more extensively than their Asian counterparts. Again, aswith the Asan
emerging markets, the BH liberdization dates for Latin America correspond quite well with the initia
decrease in our redtrictions measure. Since the Latin American liberdizations were much greater than
the Asian ones, their evolution was dso different. In particular, they tended to be followed by smdler
subsequent reductionsin restrictions.

Of the Latin American countries, Argentina opened firs; its equity market was dmost
completely open to foreign investment before our sample started.** Others were not far behind.
Mexico liberdized its market by 1990, followed shortly by Brazil and Peru. Brazil did, however,
incresse regtrictions on foreigners in the mid-1990s in an effort to tem the tide of capitd inflows, as
evident by amulti-year step up in the restrictions measure.'?

There are two casesin Latin America that warrant further discusson. Oneis Chile, which
shows ardaxation in the early 1990s, even though the country was a that time ingtituting capitd
controls, highlighting the fact thet our measure isa narrow one. The controls Chile indituted in the mid-

1990s were againgt short-term flows and favored longer-term flows such as equity purchases, hence

1 Argentina s restrictions measure increased for the year 1993 due to the removal of a number
of IFCI stocks duetoilliquidity. Most of these stocks were reingtdled in 1994.

12 Theinitid increase in the restrictions measure for Brazil, in January 1993, arose because of
the addition of a number of voting common stocks. These carry full weight in the IFCG but reduced
weight in the IFCI because of Brazil’ s foreign ownership limits on this class of shares.
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there was no associated increase in our (equity) restrictions measure® The other interesting caseisthe
liberaization processin Venezuda, which was dower to start and reversed to some extent in 1996 with
the nationdization of the banking sector. Later that year, however, the banks were reprivatized and

agan avalable to foreign investors.

Other Countries

We present our measure of foreign ownership restrictions for Eastern Europe, Europe, and
Middle East/Africain Figures 3 - 5. Not surprisingly, the measure for Eastern European countries
darts later in the sample period, with the earliest point being 1993 (for Hungary). The most open of
this group is Poland.

The measures for three European countries—Greece, Portugal, and Turkey—are shown in
Figure4. Note that, until recently, in Greece and Portugdl, redtrictions were lower than in Asan
emerging markets, but higher than in Latin America  On the other hand Turkey opened its market early
on. The measure for Portugal endsin March 1999 when, according to the IFC, it graduated from
emerging market satus.

The measures for Jordan, Morocco, South Africa, and Zimbabwe are shown in Figure 5. The
gradua relaxation of controls in Zimbabwe was partialy reversed in 1998, leaving it with the most
severe redtrictions of this group. Of the others, Jordan, too, has rdatively high restrictions, whereas
South Africa has been quite open to foreign investment.**

For these countries, aswith Asaand Latin America, the BH liberdization dates correspond
well with initial openings as given by our messure, with the exception of Jordan. However, aswith Asa

and Latin America, the extent and evolution of the liberalization processes vary greatly across countries.

13 See Edwards (2000) for a description of Chile's recent capital controls.

14 1t might seem surprising that our measure indicates that South Africa has been open to foreign
investment, given its dua exchange rate sysem. However, dud exchange reates affect foreigners
returns, not their ability to invest.
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V. Comparisonswith Other Measures of Capital Controls

There is no measure of capital controls directly comparable to ours. For example, most other
measures are annud, so to make comparisons we must first aggregate our measure up to the annua
frequency. Furthermore, most mesasures reflect only officia rules or redtrictions, while our messure
reflects restrictions as well as quantitative factors. The one exception is the indicator usng the
underlying cross-border positions data of Lane and Miles-Ferretti (forthcoming), which can be best
thought of as an outcome-based measure.® Findly, other measures tend to be much broader than
ours, encompassing more parts of the capital account or even the current account.

With those caveats in mind, we proceed to compare our measure with the restrictions-based
measures of Quinn (1997) and Miniane (2000), and with the openness measure used in IMF (2001)
and O’ Donnell (2001), which is derived from the data of Lane and Miles-Ferretti (forthcoming). Table
1 provides summary statistics for each measure. In each cdll of the table, the first line gives the average
of the measure from 1989 to 1997; the second line the standard deviation; and the third line (in bold)
the correlation with our measure.

The restrictions-based measure of Miniane (2000), derived from the IMF s AREAER isthe
average of 0/1 dummies of restrictions on 13 items in the capital account.® A comparison of the means
indicates that this measure isin every case but one (Korea) higher than ours, usualy by avery wide
margin. The explandtion for thisis sraightforward. Aswith most measures from the IMF s AREAER,
if any redriction exists, no matter how important or unimportant, it is entered as afull restriction. Since
restrictions exist in most countries across awide range of items, the standard IMF restrictions-based
messure usudly indicates the country is more closed than it redly is. The other striking fegture of this
measure isthat it changes very infrequently, as can be seen from the very low standard deviations, as

well asfor some countries the zero corrdation with our measure—zero because the IMF redtrictions

15 For a. comparison of rules- and outcome-based measures, see IMF (2001).

16 We use Miniane' s measure because being compiled from 13 itemsiit is more detailed than the
standard 0/1 dummy that indicates only if the capital account is*“open”. Grilli and Miles-Ferretti
(1995) were the fird to use the standard 0/1 dummy.
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measure did not change at al during the nine-year period. In sum, it appears that measures based on
0/1 dummy varigbles that give no indication of the intengity of controls provide little information,
athough it must be said that they are much broader than ours.

Quinn (1997) presents an annud regtrictions-based measure that aso uses information from the
IMF s AREAER. However, instead of coding controls based on 0/1 dummy variables, Quinn scores
the intengity of enforcement of contrals. It isimmediately apparent from the table that Quinn’s measure
is on average much more sSmilar to ours. For example, for many of the countries, the mean level of
restrictionsis quite close across the two measures; for Mexico the means are 0.15 and 0.20.
Differencesin the average levels of the two measures likely stem from differences between investment
restrictions and broader controls. For Brazil and Chile, our measure suggests greater openness than
Quinn’s, likely because both countries were rdatively open to equity investment but had substantia
controlsin other areas. For some of the Asan emerging markets, our measure shows greater
regtrictions, likely because these countries had stricter restrictions on equity investment than esewhere
inther internationa accounts. Findly, the two measures are highly and positively correlated for most
countries, with the exceptions of Maaysiaand Thailand.'’

IMF (2001) and O’ Donndll (2001) use the Lane and Miles-Ferretti (forthcoming) annua
measure of portfolio and direct investment assets and ligbilities as a percent of GDP as along-run
indicator of financid openness. This measure is anal ogous to measures of trade openness, and can be
thought of in asimilar manner. For example, like the leve of trade openness, which istypicaly
caculated as the sum of imports and exports over GDP, this financia openness measureis a good
indicator of openness a a point in time, but year-to-year changes in the measure are likely due to forces
other than changes in openness, such as a stock market boom/crash that results in large valuation
adjusments on exigting positions. However, changes over longer periods are likdly indicative of

ggnificant changes in openness. For the measure, a higher number indicates grester openness, so the

1 The negative correlaions between our measure and Quinn's for these two countries are
because Quinn’s measure for Maaysais constant but for one smal change (that happensto bein the
opposite direction of asmal change in our measure for that year) and for Thailand shows an early
liberdization and later closing.

14



correlation with our measure should be negative, and it isfor six of the eight countries. The exceptions
are, aswith Quinn’s measure, Maaysa and Thailand. The means, while not directly comparable,
suggest that there is some agreement in rankings of countries. For example, the measures are in
agreement that Korea, Indonesia, and Brazil were rlatively closed, and that Maaysia, Chile, and
Mexico were relatively open.

In sum, after aggregating our monthly measure up to the annua frequency, it appearsto be
roughly comparable to the restrictions-based measure of Quinn (1997) aswell as the openness
measure used in IMF (2001) and O’ Donnell (2001), but quite different from a standard IMF

restrictions-based measure.

V. Empirical Applications

Our measure can be used to shed further light on many current issues in internationd finance.
We briefly discuss three in this section: the home bias in equity holdings, capita flows to emerging
markets, and the effect of afinancid liberdization on the cost of capitd.

Home Bias

Capita controls have been ruled out as a possible explanation of the underweighting of foreign
securitiesin investors: portfolio.® The reasoning, however, has been indirect: Capital controls have
been greetly reduced in many developed and emerging markets, but home biasis still severe, so capita
controls cannot explain the existence of home bias.

With our measure, the effects of investment restrictions on cross-border holdings can be
quantified. Ahearne, Griever, and Warnock (2001) use the measure at two pointsin time in cross-
sectiond andysis of U.S. holdings of equitiesin dmost 50 countries. Their results, some of which are
reproduced in Table 2, indicate that in the full sample of developed and emerging markets, restrictions
areaddidicdly sgnificant but economicaly smdl determinant of U.S. holdings of foreign equities. For

18 See, among others, French and Poterba (1991), Tesar and Werner (1995), and Lewis
(1999).
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example, if dl countries completely diminated cross-border investment restrictions, the full sample
edimates suggest that the share of foreign equitiesin U.S. investors' portfolios would rise by one-hdf
percent from about 10 percent to 10-1/2 percent. Thus, the results seem to validate what economists
have long suspected to be true: The home biasis not likely due to capital controls.

The results from the (very smdl) sample limited to only emerging market countries suggest that
among emerging markets restrictions mattered more. For example, the 1994 regression estimates
suggest that if by 1994 Korea had lowered its foreign ownership retrictions to the level of Argentina's,
U.S. holdings of Korean equities would have been over $12 hillion, rather than the $4 billion in holdings
that existed at that time.

In sum, with our measure we can confirm that capita controls do not help explain home bias,
but do seem to matter amongst emerging markets. Emerging market countries that have higher
restrictions attract markedly less foreign investmen.

Capital Flows to Emerging Markets

It is an open question whether emerging markets should inhibit the flow of capita to and from
foreign countries. Most empirica work on this question, though, has been conducted using case studies
(Edwards, 2000) or, when the experiences of multiple countries are andyzed, annua datawith
measures of capital controls that are based on dummy variables (Montid and Reinhart, 1999). Our
measure enables ardatively high frequency andysis of the effects of capital controls on equity flowsto
awide array of emerging markets.

Edison and Warnock (2001) use the smoothed measure from equation (2) in andyzing time
series and panel data sets of capital flows from the United States to emerging markets from 1989 to
1999. Their results, reproduced in Table 3, indicate that relaxing capita controls over this period has
effects that differ across countries. For example, for countries like Mexico (or Chile) that relaxed
controls on equity inflows early in the sample, the relaxation was associated with increased inflows. But
for acountry like Koreathat relaxed capitd controlsin very different environments over the decade, the
coefficient on the foreign ownership redtrictions variable is not significantly different from zero. Overdl,
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the results from pand regressions suggest that countries with lower restrictions experienced grester
inflons.

The Koreacaseisilludrative. Over the full sample the coefficient estimates are inggnificant, but
the rolling regressions show that relaxing foreign ownership restrictions early in the sample period had a
large effect on equity inflows. Asnoted in Section I11 and as can be seen in the bottom panel of Figure
6, in the 1990s Korealindtituted a series of small relaxations of foreign ownership restrictions, starting in
1992 with itsinitia opening to foreign invesment and culminating with a series of incrementa loosenings
of regtrictions from late 1994 to early 1997. Over those periods, restrictions were binding and one
would expect arelaxation to result in increased capita inflows. The top pand shows that thiswas
indeed what occurred. For example, the coefficient estimates suggests that the dight (one percentage
point) loosening of regtrictions at the end of 1994 resulted in an increase in inflows of about $15 million
per month over the subsequent 12-month period.

Later in the sample, Korea greetly increased foreign ownership limits during the Asan financid
crigs, but a that time the restrictions were not binding, so the relaxation of controls did not result in
greater inflows. Indeed, during the criss the coefficient estimate becomes inggnificantly different from
zero. Over the entire sample, hence, the measure does not have a statistically significant effect on
equity inflowsto Korea. This highlights an important point: Our measure, while it does capture the

intengity of controls, does not indicate when the controls are binding.

The Effects of Financial Liberalization on the Cost of Capital

When an emerging market liberdizes its capitd markets—that is, when it evolvesfrom a
segmented market into one that is integrated with world markets—its cost of equity capital should fall.2®
However, as Bekaert and Harvey (2000a) show, the decrease in the cost of capitd issmall.

19 This follows because in a segmented market, the cost of capitd isrelated to the market’s
volatility (which is high in emerging markets), whereas in an integrated market the cost of capitd is
related to the market’ s covariance with the world market (which islow in emerging markets). See, for
example, the survey of Karolyi and Stulz (2001).
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Our measure can shed some light on the surprisingly smal effects of liberdization on the cost of
capital. Bekaert and Harvey (2000a) (and Henry 2000a, 2000b) use an event study approach in
which liberdization dates are determined in order to examine the average behavior of certain variables
before and after liberdizations. Our measure, however, shows that liberaizations come in many
different forms. Some are partia, while others are more complete. Some are more or less one-time
events, while others are more gradud. I different types of liberdizations have different effects, the
pooling of various countries in these studies would confound the effects of liberdization.

In Figure 7 we provide illugtrative evidence that the effect on the cost of capital doesindeed
vary across types of liberdizations. In each graph, the three periods andyzed in Bekaert and Harvey
(20004) are denoted: the pre-liberalization period (from 36 to 7 months prior to the liberdization date),
the “during” liberaization period (from 6 months prior to 3 months past), and the pogt-liberdization
period (from 4 to 34 months &fter).

The graphs on the left Sde of the figure show three emerging markets whose initid
liberdizations were partid: India, Korea, and Taiwan. Each liberdized in the early 1990s, but only
dightly; Koreaand Taiwan were sill about 90 percent closed to foreign investment, while Indiawas
about 75 percent closed. And none of the three liberaized any further in the three years after the initid
liberdization. In contrast, the graphs on the right side of the figure show three countries whose initia
liberdizations were more extensive; Chile and Mexico liberdized dmaost completely, while Colombia
was initialy about 50 percent open and liberaized more shortly theregfter.

A comparison of the graphs on the left and right Sides of Figure 7 gives someingght into the
aurprisingly small effect of liberadization on the cost of capital reported in Bekaert and Harvey (20004).
In the countries that only partialy opened their markets, the cost of capita—uwhich tended to fdl
leading up to theinitid liberdization—rose in the period after the liberdization. In the countries that
more fully opened their markets, the cost of capita tended to be lower in the post-liberdization period.
In pooled results, these conflicting effects confound the andysis®

20 Many factors—suich as macroeconomic influences and politica risk—could explain the
patterns we show in Figure 7. Since afull-blown andysis of the effects of liberdizations on the cost of
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VI. Conclusion

The exigting economics and finance literatures on capital controlsis short on high frequency
measures of the intengity of controls across many countries. We presented a straightforward, readily
available measure that addresses these needs. We show that our measure—which can be thought of as
an extension of the Bekaert and Harvey (20008) liberdization dates that also provides information on
the extent of theinitid liberdization aswell as its evolution over time—is roughly comparable to the
lower frequency restrictions-based measure of Quinn (1997) and the openness measure used in IMF
(2001) and O’ Donndl (2001).

We discuss recent gpplications of this measure. For example, the measure can be used to
show that while capitd controls do not have an economicaly significant effect on home bias, emerging
markets can attract a sgnificantly greater amount of foreign investment by reducing redrictions. The
measure can aso be used to show that the effect on capita flows of lowering redtrictions is ambiguous
and depends on whether the controls were binding.

Armed with this measure, recent findings on the effects of financid liberdization can be
revigted. For example, we provide illugtrative evidence that the effects on the cost of capitd vary with
the extent of the liberdization. Future work can use this messure to reexamine the effects of

liberalizations on economic growth, inflation, and other macroeconomic variables.

capital is beyond the scope of this paper, we leave this for further work.
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Appendix: Adjustmentsto the Underlying Data

Argentina

Chile

Greece

India

Indonesa

Korea

Mdaysa

Smoothed over one-period spikes in December 1990 (due to aone-period declinein
MC_IFCI) and December 1991 (catch up).

In January 1996, IFC decided to apply DL600, not LAN18657 as previoudy, to
determine foreign limitsin the IFCI index, and the limits increased from 25% to 100%.
We moved the change back to when DL600 was actualy implemented, January 1992.
Smoothed over a one-period spike in December 1990.

Set MC_IFCI equal to zero for December 1988 - October 1992.

Smoothed over a one-period spike in December 1990 (due to a one-period spikein
MC_IFCG that was partidly reversed in January 1991).

Set MC_IFCI equal to zero for December 1988 - December 1991.

Distributed half the November 1997 increase in MC_IFCI to May 1997.

Set MC_IFCI equal to zero for October 1998 - October 1999.

Smoothed over a one-period spike in December 1990 (due to a spikein MC_IFCG
that wasimmediatdly followed by asmilar increasein MC_IFCI).

Mexico Smoothed over a one-period spike in December 1991 (due to a one-period spikein

MC _IFCG that was amost completely reversed in January 1992).

Peru
Tawan
Thailand
Turkey
Zimbabwe

Smoothed over a one-period spike in December 1993.

Set MC_IFCI equal to zero for December 1988 - December 1990.
Smoothed over one-period spikes in December of 1990 and 1991 (Catch up).
Smoothed over a one-period spike in December 1990.

Set MC_IFCI equal to zero for December 1988 - May 1993.
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Table 1. Comparison of Capital Controls Measures, Annual 1989 - 1997.

Openness Miniane Quinn Edison -
Warnock

Mexico 0.24 0.86 0.15 0.20
(0.08) (0.09) (0.02 022

-0.60 0.74 0.61
Argentina 0.16 0.46 0.18 0.06
(0.07) (0.10) (0.13) (0.06)

-0.69 0.63 0.76
Brazil 0.14 0.99 0.72 0.45
(0.04) (0.03) (0.02 (0.29)

-0.84 0.45 0.71
Chile 0.33 1.00 0.38 0.28
(0.13) (0.00) (0.07) (041

-0.74 0.00 0.90
Korea 0.09 0.85 040 0.90
(0.04) (0.00) (0.02 (011)

-0.35 0.00 0.70
Indonesia 0.08 na 0.27 054
(0.09) (0.02) (012

-0.68 0.82
Malaysia 0.50 0.85 0.23 021
(0.09) (0.00) (0.02) (0.08)

0.42 0.00 -0.73
Philippines 0.88 0.37 053
na (0.09) 022 (0.09)

0.26 0.63
Thailand 0.21 031 0.70
(0.09) na (0.15) (0.03)

0.21 -0.38

Notes. Measures are compared over the period 1989 - 1997 for all countries except Indonesia, which startsin 1990.
In each cell, thefirst line gives the mean, the second line the standard deviation, and the third line (in bold) the
correlation with the Edison-Warnock measure. The openness measure is derived from the data of Lane and Milesi-
Ferretti (forthcoming).
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Table 2. Determinants of U.S. Holdings of Equitiesin Emerging Markets

Full Sample Emerging Markets
1994 1997 1994 1997
USLISTED -043™" -0.37" -0.40™" -0.50"""
(0.07) (0.06) (0.09) (0.09)
RESTRICT 012" 0.09° 023" 0.07
(0.049) (0.05) (0.06) (0.06)
TRADE 0.04 -0.10 0.02 -0.28
(0.09) (0.13 (0.26) (0.15)
REWRISK -0.21° 0.01 -0.28"" 0.15
(0.13 (0.08) (0.13 (0.10)
N 31 43 13 20
Adjusted R? 057 049 0.64 0.60

Source: Ahearne, Griever, and Warnock (2000)

Notes. Dependent variable, one minus the relative shares of foreign equitiesin U.S. and world portfolios, isinversely
related to U.S. holdingsin a country. Constants are included but not reported. USLISTED isthe share of the foreign
market that is cross-listed on U.S. exchanges (i.e., has aLevel 11 or 11l ADR program or a direct listing) or has issued
public debt in the United States. RESTRICT isameasure of foreign ownership restrictions. TRADE is expressed as a
share of theforeign country’s GNP. REWRISK isthe mean over standard deviation of monthly returns calculated over
a15-quarter period. White (1980) standard errors arein parentheses.

10% levels, respectively.

25

*****




Table 3: Determinants of Equity Flowsto Emerging Markets, 1988:12 - 1999:12

Time Series Panel

Mexico Korea Latin Americat Asia?

EMP -043 -0.92 -0.09 -0.06
(099) (137) (081) (0.17)

EP 2407 688" 14.8 62.8"
(395) (2.44) (0.64) 2.43)

RET 0.81 -0.32 0.03 0.18
(1.24) (1.29) (0.12) 112)
FOR -265 239 =795 -108™"
(1.83) (0.23) (3.80) (11.0)

ADR,,, 239 1048 296 H4
(0.28) (5.15) (152) (192)

usip 2022 993 -9.38™ -0.54
(4.05) (291) (105) (141)
USBOND -30.8 415 116" -955™
(154) (5.30) (383 (8.02)

R? 0.58 0.63 0.25 0.29

Source: Edison and Warnock (2001)

Notes. Dependent variable is average 12-month ahead net US purchases of the country’s equities. All independent variables are at
timet, except ADR, the relative size of aperiod t+1 listing on aUS exchange. EMP is an index of exchange market pressure. RET
is the difference in rates of return between the country and the US. EP is the earnings-price ratio. FOR is foreign ownership
restrictions. USIP isthe deviation of USindustrial production from atimetrend. USBOND istherate on aUS medium-term bond.

ek x

Constants are included but not reported. The absolute value of t-statistics are in parentheses. ***,

the 1, 5, and 10 percent levels.

! Latin America consists of Argentina, Brazil, Chile, and Mexico.
2 Asiaconsists of Korea, Malaysia, Philippines, and Thailand.
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Figure 1. Foreign Ownership Restrictions, Emerging Asia
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Figure 1. Foreign Owner ship Restrictions, Emerging Asia (continued)
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Figure 2. Foreign Owner ship Restrictions, Latin America
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Figure 2. Foreign Ownership Restrictions, Latin America (continued)
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Figure 3. Foreign Owner ship Redtrictions, Eastern Europe
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Figure 4. Foreign Ownership Restrictions, Emerging Europe
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Figure 5. Foreign Ownership Restrictions, Middle East and Africa
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(c) South Africa

100 1.0
0.8
0.75
N -
. 0.6
|
050 [ 0.4
0.2
025
0.0 l._
000 T T T T T 0.2 R BB B B B e A DR BULAE AR B L
1989 1991 1993 1995 1997 1999 1980 1090 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
(b) Morocco (d) Zimbabwe
100 100
0.75 075 -
050 — 050 —
025 025
AN
>
L)
0.00 T T T T T T T T T 0.00 T T T T T LI B | T T T T
1989 1991 1993 1995 1997 1999 1989 1991 1993 1995 1997 1999

Notes. See Figure 1. Bekaert and Harvey (20008) liberdization dates are not available for Morocco
and South Africa

33



Figure 6. Twelve-Month Ahead Equity Flowsto Korea: Recursive Estimates
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Notes: In the top pand, recursive estimates, which are surrounded by error bands, are from multivariate
regressions of 12-month ahead equity flows sarting in January 1989 and ending at each datein the
graph. The bottom panel shows Kored s restrictions as given by equation (2).



Figure7. Liberalizations and the Cost of Capital
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